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SEQUENCE LISTING 

<110> The scripps Research institute 
Anderson, 3 C 
Schultz, Peter G 

<120> COMPOSITIONS OF ORTHOGONAL LEUCYL-tRNA AND AMINOACYL-tRNA 
SYNTHETASE PAIRS AND USES THEREOF 

<130> 54-000410PC 

<140> PCT/US 04/022061 
<141> 2004-07-07 

<160> 72 

<170> Patentin version 3.2 

<210> 1 

<211> 88 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 
<400> 1 

gcgagggtag ccaagctcgg ccaacggcga cggactctag atccgttctc gtaggagttc 60 
gagggttcga atcccttccc tcgcacca 88 

<210> 2 

<211> 88 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 

<400> 2 r^r. 

gcgagggtag ccaagctcgg ccaacggcga cggactctaa atccgttctc gtaggagttc 60 
gagggttcga atcccttccc tcgcacca 88 

<210> 3 

<211> 88 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 
<400> 3 

cccagggtag ccaagctcgg ccaacggcga cggactctaa atccgttctc gtaggagttc 60 
gagggttcga atcccttccc tgggacca 88 

<210> 4 

<211> 89 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 
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<400> 4 

gcgagggtag ccaagctcgg ccaacggcga cggacttcct aatccgttct cgtaggagtt 60 
cgagggttcg aatcccttcc ctcgcacca 89 

<210> 5 

<211> 89 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 
<400> 5 

gcgagggtag ccaagctcgg ccaacggcga cggacttcct aatccgttct cgtaggagtt 60 
cgagggttcg aatccctccc ctcgcacca 89 

<210> 6 

<211> 89 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 
<400> 6 

gcgggggttg ccgagcctgg ccaaaggcgc cggacttcct aatccggtcc cgtaggggtt 60 
ccggggttca aatccccgcc. cccgcacca 89 

<210> 7 

<211> 88 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 
<400> 7 

gcgggggttg ccgagcctgg ccaaaggcgc cggacttcaa atccggtccc gtaggggttc 60 
cggggttcaa atccccgccc ccgcacca 88 

<210> 8 

<211> 77 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 
<400> 8 

ccggcggtag ttcagcaggg cagaacggcg gactctaaat ccgcatggcg ctggttcaaa 60 
tccggcccgc cggacca 77 

<210> 9 
<211> 90 
<212> DNA 

<213> Escherichia coli 
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<400> 9 

ggagagatgc cggagcggct gaacggaccg gtctctaaaa ccggagtagg ggcaactcta 60 
ccgggggttc aaatccccct ctctccgcca 90 

<210> 10 

<211> 91 

<212> DNA 

<213> artificial 

<220> 

<223> mutant tRNA 

<400> 10 . 

ggagagatgc cggagcggct gaacggaccg gtcttcctaa accggagtag gggcaactct 60 
accgggggtt caaatccccc tctctccgcc a 91 

<210> 11 

<211> 88 

<212> RNA 

<213> Halobacterium sp. NRC-1 



60 
88 



<400> 11 

gcgaggguag ccaagcucgg ccaacggcga cggacucaag auccguucuc guaggaguuc 
gaggguucga aucccuuccc ucgcacca 

<210> 12 

<211> 89 

<212> RNA 

<213> artificial 

<220> 

<223> consensus tRNA 
<400> 12 

gcggggguug ccgagccugg ccaaaggcgc cggacuuccu aaucccgucc cguagggguu 60 
cggggguuca aauccccgcc cccgcacca 



89 



<210> 13 

<211> 2799 

<212> DNA 

<213> Archaeoglobus fulgidus 

<400> 13 ^r^ 

atgagcgatt tcaggataat tgaggagaag tggcagaagg cgtgggagaa ggacagaatt 60 

tttgagtccg atcctaatga gaaggagaag ttttttctca caattcccta tccttacctt 120 

aatggaaatc ttcacgcagg tcacacgaga accttcacaa ttggcgatgc cttcgccaga 180 

tacatgagaa tgaagggcta caacgttctc tttcccctcg gctttcatgt tacgggcacc 240 
ccaatcattg gccttgcgga gctcatagcc aagagggacg agaggacgat agaggtttac 
accaaatacc atgacgttcc gctggaggac ttgcttcagc tcacaactcc agagaaaatc 



300 
360 



gttgagtact tctcaaggga ggcgctgcag gctttgaaga gcataggcta ctccattgac 420 

tggaggaggg ttttcaccac aaccgatgaa gagtatcaga gattcatcga gtggcagtac 480 
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tggaagctca 


aggagcttgg 


cctgattgtg 


aagggcaccc 


accccgtcag 


atactgcccc 


540 


cacgaccaga 


atcctgttga 


agaccacgac 


cttctcgctg 


gggaggaggc 


aactattgtt 


600 


gaatttaccg 


ttataaagtt 


caggcttgaa 


gatggagacc 


tcattttccc 


ctgtgcaact 


660 


ctccgtcccg 


aaaccgtgtt 


tggcgtcacg 


aacatctggg 


taaagccgac 


aacctacgta 


720 


attgccgagg 


tggatgggga 


aaagtggttt 


gtgagcaaag 


aggcttacga 


gaagctcacc 


780 


tacacggaga 


aaaaagtcag 


gctgctggag 


gaggttgatg 


cgtcgcagtt 


cttcggcaag 


840 


tacgtcatag 


tcccgctggt 


aaacagaaaa 


gtgccaattc 


tgcctgcaga 


gtttgttgac 


900 


accgacaacg 


caacaggagt 


tgtgatgagc 


gttcccgcac 


acgctccttt 


tgacctggct 


960 


gccattgagg 


acttgaagag 


agacgaggaa 


acgctggcga 


agtacggaat 


tgacaaaagc 


1020 


gttgtagaga 


gcataaagcc 


aatagttctg 


attaagacgg 


acattgaagg 


tgttcctgct 


1080 


gagaagctaa 


taagagagct 


tggagtgaag 


agccagaagg 


acaaggagct 


gctggataag 


1140 


gcaaccaaga 


ccctctacaa 


gaaggagtac 


cacacgggaa 


tcatgctgga 


caacacgatg 


1200 


aactatgctg 


gaatgaaagt 


ttctgaggcg 


aaggagagag 


ttcatgagga 


tttggttaag 


1260 


cttggcttgg 


gggatgtttt 


ctacgagttc 


agcgagaagc 


ccgtaatctg 


caggtgcgga 


1320 


acgaagtgcg 


ttgttaaggt 


tgttagggac 


cagtggttcc 


tgaactactc 


caacagagag 


1380 


tggaaggaga 


aggttctgaa 


tcaccttgaa 


aagatgcgaa 


tcatccccga 


ctactacaag 


1440 


gaggagttca 


ggaacaagat 


tgagtggctc 


agggacaagg 


cttgtgccag 


aaggaagggg 


1500 


cttggaacga 


gaattccgtg 


ggataaggag 


tggctcatcg 


agagcctttc 


agactcaaca 


1560 


atctacatgg 


cctactacat 


ccttgccaag 


tacatcaacg 


caggattgct 


caaggccgag 


1620 


aacatgactc 


ccgagttcct 


cgactacgtg 


ctgctgggca 


aaggtgaggt 


tgggaaagtt 


1680 


gcggaagctt 


caaaactcag 


cgtggagtta 


atccagcaga 


tcagggacga 


cttcgagtac 


1740 


tggtatcccg 


ttgacctaag 


aagcagtggc 


aaggacttgg 


ttgcaaacca 


cctgctcttc 


1800 


tacctcttcc 


accacgtcgc 


cattttcccg 


ccagataagt 


ggccgagggc 


aattgccgta 


1860 


aacggatacg 


tcagccttga 


gggcaagaag 


atgagcaaga 


gcaaagggcc 


cttgctaacg 


1920 


atgaagaggg 


cggtgcagca 


gtatggtgcg 


gatgtgacga 


ggctctacat 


cctccacgct 


1980 


gcagagtacg 


acagcgatgc 


ggactggaag 


agcagagagg 


ttgaagggct 


tgcaaaccac 


2040 


ctcaggaggt 


tctacaacct 


cgtgaaggag 


aactacctga 


aagaggtggg 


agagctaaca 


2100 


accctcgacc 


gctggcttgt 


gagcaggatg 


cagagggcaa 


taaaggaagt 


gagggaggct 


2160 


atggacaacc 


tgcagacgag 


gagggccgtg 


aatgccgcct 


tcttcgagct 


catgaacgac 


2220 


gtgagatggt 


atctgaggag 


aggaggtgag 


aacctcgcta 


taatactgga 


cgactggatc 


2280 


aagctcctcg 


ccccctttgc 


tccgcacatt 


tgcgaggagc 


tgtggcactt 


gaagcatgac 


2340 


agctacgtca 


gcctcgaaag 


ctacccagaa 


tacgacgaaa 


ccagggttga 


cgaggaggcg 


2400 


gagagaattg 


aggaatacct 


ccgaaacctt 


gttgaggaca 


ttcaggaaat 


caagaagttt 


2460 
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cgaaggaggt 
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ttacattgct cccgccgaag actggaaggt 


taaggcagca 


2520 


aaggtcgttg 


ctgaaagcgg 


ggatgttggg 


gaggcgatga 


agcagcttat 


gcaggacgag 


2580 


gagcttagga 


agctcggcaa 


agaagtgtca 


aatttcgtca 


agaagatttt 


caaagacaga 




aagaagctga 


tgctagttaa 


ggagtgggaa 


gttctgcagc 


agaacctgaa 


atttattgag 


2700 


aatgagaccg 


gactgaaggt 


tattcttgat 


actcagagag 


ttcctgagga 


gaagaggagg 


2760 


caggcagttc 


cgggcaagcc 


cgcgatttat 


gttgcttaa 






2799 


<210> 14 
<211> 2814 
<212> DNA 

<213> Methanobacterium thermoautotrophicum 








<400> 14 
gtggatattg 


aaagaaaatg 


gcgtgataga 


tggagagatg 


ctggcatatt 


tcaggctgac 


60 


cctgatgaca 


gagaaaagat 


attcctcaca 


gtcgcttacc 


cctaccccag 


tggtgcgatg 


120 


cacataggac 


acgggaggac 


ctacactgtc 


cctgatgtct 


atgcacggtt 


caagaggatg 


180 


cagggctaca 


acgtcctgtt 


tcccatggcc 


tggcatgtca 


caggggcccc 


tgtcataggg 


240 


atagcgcgga 


ggattcagag 


gaaggatccc 


tggaccctca 


aaatctacag 


ggaggtccac 


300 


agggtccccg 


aggatgagct 


tgaacgtttc 


agtgaccctg 


agtacatagt 


tgaatacttc 


360 


agcagggaat 


accggtctgt 


tatggaggat 


atgggctact 


ccatcgactg 


gaggcgtgaa 


420 


ttcaaaacca 


cggatcccac 


ctacagcagg 


ttcatacagt 


ggcaigataag 


gaagctgagg 


480 


gaccttggcc 


tcgtaaggaa 


gggcgcccat 


cctgttaagt 


actgccctga 


atgtgaaaac 


540 


cctgtgggtg 


accatgacct 


ccttgagggt 


gagggggttg 


ccataaacca 


gctcacactc 


600 








at cacao cca 


ccttcaggcc 


cgagacaatc 


660 


tatggggcca 


ccaacctctg 


gctgaaccct 


gatgaggatt 


atgtgagggt 


tgaaacaggt 


720 


ggtgaggagt 


ggataataag 


cagggctgcc 


gtggataatc 


tttcacacca 


gaaactggac 


780 


ctcaaggttt 


ccggtgacgt 


caaccccggg 


gacctgatag 


ggatgtgcgt 


ggagaatcct 


840 


gtgacgggcc 


aggaacaccc 


catactcccg 


gcttccttcg 


ttgaccctga 


atatgccaca 


900 


ggtgttgtgt 


tctctgtccc 


tgcacatgcc 


cctgcagact 


tcatagccct 


tgaggacctc 


960 


aggacagacc 


atgaactcct 


tgaaaggtac 


ggtcttgagg 


atgtggttgc 


tgatattgag 


1020 


cccgtgaatg 


tcatagcagt 


ggatggctac 


ggtgagttcc 


cggcggccga 


ggttatagag 


1080 


aaatttggtg 


tcagaaacca 


ggaggacccc 


cgccttgagg 


atgccaccgg 


ggagctatac 


1140 


aagatcgagc 


atgcgagggg 


tgttatgagc 


agccacatcc 


ctgtctatgg 


tggtatgaag 


1200 


gtctctgagg 


cccgtgaggt 


catcgctgat 


gaactgaagg 


accagggcct 


tgcagatgag 


1260 


atgtatgaat 


tcgctgagcg 


acctgttata 


tgccgctgcg 


gtggcaggtg 


cgttgtgagg 


1320 


gtcatggagg 


accagtggtt 


catgaagtac 


tctgatgacg 


cctggaagga 


cctcgcccac 


1380 


aggtgcctcg 


atggcatgaa 


gataataccc 


gaggaggtcc 


gggccaactt 


tgaatactac 


1440 
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atcgactggc 


tcaatgactg 


ggcatgttca 


aqqaqqataq 


gccttggaac 


aaggctgccc 


1500 


taaaataaaa 

W %y ^4 *j *A ^ 


ggtggatcat 


cgaacccctc 


acagactcaa 


caatctacat 


ggcatattac 


1560 


accatcgcac 


accgcctcag 


QQaaatqqat 


qccqqqqaqa 


tggacgatga 


gttctttgat 


1620 


gccatattcc 


tagatgattc 


aggaaccttt 


gaggatctca 


gqqaggaatt 


ccggtactqq 


1680 


tacccccttg 


actQQaacict 


ctctgcaaag 


gacctcatag 


gcaatcacct 


gacattccat 


1740 


atia'ttccacc 


actcagccat ' 


attccctgag 


tcaqqqtqqc 


cccqqqqqqc 


tgtggtcttt 


1800 




't'tctitiaaaaa 


caacaaaa'to 


tcatcctcca 


agggcaacgt 


catactcctg 


1860 


»*y y y d v» 


ticoaaaaaca 


caa'tQcaaac 


atQQtqcqqc 

y *-yy ^-y^jj^j^ 


tcttcctcat 


gtcctcagca 


1920 


ciaciccal!aGC 


aaaac't't'tGa 


w ^yy^yyy^y 


aataaaatca 


tcqqqacccq 


caggaggatt 


1980 


aaatrao't'tca 
\j ufcK y y wu 


yyy**** ^ *-^yy 


aaaaaaaalic 
^^y^y'^yyy 


tcaggtatcc 


tqqatqqtaq 

**9 9** ^9 9 ^**9 


gccagtcctc 


2040 


«y ^y^yy ^ 


ctccaactaa 


acctaaaaac 


tticattggaa 


qqtqqatqat 


qqqtcaqctq 

999 ^ ^**9 ^ ^ 9 


2100 




t:acat:aaaac 


cacaaaaacc 


cttgaatcat 


tccagacaag 


aaaggcagtt 


2160 


caaaaaacac 


tctatctcct 


'taaaaaaaa't 


gttgaccact 


accttaagcg 


tqttqaqqqt 

^9 ^ ^9**9 99 ^ 


2220 


ay Giy i> ^ya ^y 


a'taanal!l!aa 




QcaaacQ'ttic 


tQcacqcctQ 


aataaqactc 

****** jy *9 ^* *• 


2280 




tcatiacccta 


cactactaaa 


aaaato'taQa 

y**y'* ""y ^-yyy 


aaaqqtatqq 

**9**99 *'99 


tQQtqaqqQt: 

^99 ^9**999 ^ 


2340 


i. 1. (•y cay v.cL\j 


aaact!!crat!G 


acctaac't'tc 


'tcaaataa'ta 


cagagagcag 


aqatqtqcaq 


2400 


y ^ ^y^Q-y^yy 


aaataatcca 
^yy ^^^^fc 


aaaiiacca'tti 


aaaaaca't'tc 


aggaiaatcat 


gaagatcctt 


2460 


yya c^v..a^%»^ 


^yy^y^yyy ^ 


ccacata'tac 


acctcaccaa 


aatggaaatg 


qqatqtqcta 


2520 


agggtcgcag 


cagaggtagg 


aaaactagat 


atgggctcca 


xaargggaag 


gg LtLcagci- 




gagggcatcc 


atgataacat 


gaaggaggtt 


gctgaatttg 


taaggaggat 


catcagggac 


2640 


cttggtaaat 


cagaggttac 


ggtgatagac 


gagtacagcg 


tactcatgga 


tgcatctgat 


2700 


tacattgaat 


cagaggttgg 


agccagggtt 


gtgatacaca 


gcaaaccaga 


ctatgaccct 


2760 


gaaaacaagg 


ctgtgaatgc 


cgttcccctg 


aagccagcca 


tataccttga 


atga 


2814 



<210> 15 
<211> 932 
<212> PRT 

<213> Archaeoglobus fulgidus 
<400> 15 

Met Ser Asp Phe Arg lie lie Glu Glu Lys Trp Gin Lys Ala Trp Glu 
15 10 15 

Lys Asp Arg lie Phe Glu ser Asp Pro Asn Glu Lys Glu Lys Phe Phe 
20 25 30 

Leu Thr lie Pro Tyr Pro Tyr Leu Asn Gly Asn Leu His Ala Gly His 
35 40 45 

Thr Arg Thr Phe Thr He Gly Asp Ala Phe Ala Arg Tyr Met Arg Met 
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50 55 60 

Lys Gly Tyr Asn Val Leu Phe Pro Leu Gly Phe His val Thr Gly Thr 
65 70 75 80 

Pro lie lie Gly Leu Ala Glu Leu lie Ala Lys Arg Asp Glu Arg Thr 
85 90 95 

lie Glu Val Tyr Thr Lys Tyr His Asp val Pro Leu Glu Asp Leu Leu 
100 105 110 

Gin Leu Thr Thr Pro Glu Lys lie val Glu Tyr Phe Ser Arg Glu Ala 
115 120 125 

Leu Gin Ala Leu Lys Ser lie Gly Tyr Ser lie Asp Trp Arg Arg Val 
130 135 140 

Phe Thr Thr Thr Asp Glu Glu Tyr Gin Arg Phe lie Glu Trp Gin Tyr 
145 150 155 160 

Trp Lys Leu Lys Glu Leu Gly Leu lie val Lys Gly Thr His Pro val 
165 170 175 

Arg Tyr Cys Pro His Asp Gin Asn Pro Val Glu Asp His Asp Leu Leu 
180 185 190 

Ala Gly Glu Glu Ala Thr lie val Glu Phe Thr val lie Lys Phe Arg 
195 200 205 

Leu Glu Asp Gly Asp Leu lie Phe Pro Cys Ala Thr Leu Arg Pro Glu 
210 215 220 

Thr val Phe Gly val Thr Asn lie Trp val Lys Pro Thr Thr Tyr Val 
225 230 235 240 

lie Ala Glu Val Asp Gly Glu Lys Trp Phe val Ser Lys Glu Ala Tyr 
245 250 255 

Glu Lys Leu Thr Tyr Thr Glu Lys Lys val Arg Leu Leu Glu Glu val 
260 265 270 

Asp Ala Ser Gin Phe Phe Gly Lys Tyr val lie val Pro Leu Val Asn 
275 280 285 

Arg Lys Val Pro lie Leu Pro Ala Glu Phe val Asp Thr Asp Asn Ala 
290 295 300 

Thr Gly val val Met ser val Pro Ala His Ala Pro Phe Asp Leu Ala 
305 310 315 320 
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Ala lie Glu Asp Leu Lys Arg Asp Glu Glu Thr Leu Ala Lys Tyr Gly 
325 330 335 

lie Asp Lys Ser val val Glu ser lie Lys Pro lie Val Leu lie Lys 
340 345 350 

Thr Asp lie Glu Gly val Pro Ala Glu Lys Leu lie Arg Glu Leu Gly 
355 360 365 

val Lys ser Gin Lys Asp Lys Glu Leu Leu Asp Lys Ala Thr Lys Thr 
370 375 380 

Leu Tyr Lys Lys Glu Tyr His Thr Gly lie Met Leu Asp Asn Thr Met 
385 390 395 400 

Asn Tyr Ala Gly Met Lys val Ser Glu Ala Lys Glu Arg val His Glu 
405 410 415 

Asp Leu Val Lys Leu Gly Leu Gly Asp Val Phe Tyr Glu Phe ser Glu 
420 425 430 

Lys Pro val lie Cys Arg Cys Gly Thr Lys Cys Val val Lys val Val 
435 440 445 

Arg Asp Gin Trp Phe Leu Asn Tyr Ser Asn Arg Glu Trp Lys Glu Lys 
450 455 460 

val Leu Asn His Leu Glu Lys Met Arg lie lie Pro Asp Tyr Tyr Lys 
465 470 475 480 

Glu Glu Phe Arg Asn Lys lie Glu Trp Leu Arg Asp Lys Ala Cys Ala 
485 490 495 

Arg Arg Lys Gly Leu Gly Thr Arg lie Pro Trp Asp Lys Glu Trp Leu 
500 505 510 

lie Glu Ser Leu ser Asp Ser Thr lie Tyr Met Ala Tyr Tyr lie Leu 
515 520 525 

Ala Lys Tyr lie Asn Ala Gly Leu Leu Lys Ala Glu Asn Met Thr Pro 
530 535 540 

Glu Phe Leu Asp Tyr val Leu Leu Gly Lys Gly Glu Val Gly Lys val 
545 550 555 , 560 

Ala Glu Ala ser Lys Leu ser val Glu Leu lie Gin Gin lie Arg Asp 
565 570 575 

Asp Phe Glu Tyr Trp Tyr Pro val Asp Leu Arg Ser ser Gly Lys Asp 
580 585 590 
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Leu Val Ala Asn His Leu Leu Phe Tyr Leu Phe His His val Ala lie 
595 600 605 

Phe Pro pro Asp Lys Trp Pro Arg Ala lie Ala val Asn Gly Tyr val 
610 615 620 

Ser Leu Glu Gly Lys Lys Met Ser Lys Ser Lys Gly Pro Leu Leu Thr 
625 630 635 640 

Met Lys Arg Ala val Gin Gin Tyr Gly Ala Asp val Thr Arg Leu Tyr 
645 650 655 

lie Leu His Ala Ala Glu Tyr Asp Ser Asp Ala Asp Trp Lys ser Arg 
660 665 670 

Glu val Glu Gly Leu Ala Asn His Leu Arg Arg Phe Tyr Asn Leu val 
675 680 685 

Lys Glu Asn Tyr Leu Lys Glu val Gly Glu Leu Thr Thr Leu Asp Arg 
690 695 700 

Trp Leu Val Ser Arg Met Gin Arg Ala lie Lys Glu val Arg Glu Ala 
705 710 715 720 

Met Asp Asn Leu Gin Thr Arg Arg Ala val Asn Ala Ala Phe Phe Glu 
725 730 735 

Leu Met Asn Asp val Arg Trp Tyr Leu Arg Arg Gly Gly Glu Asn Leu 
740 745 750 

Ala lie lie Leu Asp Asp Trp lie Lys Leu Leu Ala Pro Phe Ala Pro 
755 760 765 

His lie cys Glu Glu Leu Trp His Leu Lys His Asp ser Tyr val ser 
770 775 780 

Leu Glu ser Tyr Pro Glu Tyr Asp Glu Thr Arg val Asp Glu Glu Ala 
785 790 795 800 

Glu Arg lie Glu Glu Tyr Leu Arg Asn Leu val Glu Asp lie Gin Glu 
805 810 815 

lie Lys Lys Phe Val Ser Asp Ala Lys Glu val Tyr lie Ala Pro Ala 
820 825 830 

Glu Asp Trp Lys Val Lys Ala Ala Lys val val Ala Glu ser Gly Asp 
835 840 845 

val Gly Glu Ala Met Lys Gin Leu Met Gin Asp Glu Glu Leu Arg Lys 
850 855 860 
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Leu Gly Lys Glu val Ser Asn Phe val Lys Lys lie Phe Lys Asp Arg 
865 870 875 880 

Lys Lys Leu Met Leu val Lys Glu Trp Glu val Leu Gin Gin Asn Leu 
885 890 895 

Lys Phe lie Glu Asn Glu Thr Gly Leu Lys val lie Leu Asp Thr Gin 
900 905 910 

Arg val Pro Glu Glu Lys Arg Arg Gin Ala val Pro Gly Lys Pro Ala 
915 920 925 

lie Tyr val Ala 
930 

<210> 16 
<211> 937 
<212> PRT 

<213> Methanobacterium thermoautotrophi cum 
<400> 16 

val Asp lie Glu Arg Lys Trp Arg Asp Arg Trp Arg Asp Ala Gly lie 
15 10 15 

Phe Gin Ala Asp Pro Asp Asp Arg Glu Lys lie Phe Leu Thr val Ala 
20 K K ^ 25 30 

Tyr Pro Tyr Pro Ser Gly Ala Met His lie Gly His Gly Arg Thr Tyr 
35 40 45 

Thr val Pro Asp Val Tyr Ala Arg Phe Lys Arg Met Gin Gly Tyr Asn 
50 55 60 

Val Leu Phe Pro Met Ala Trp His Val Thr Gly Ala Pro val lie Gly 
65 70 75 80 

lie Ala Arg Arg lie Gin Arg Lys Asp Pro Trp Thr Leu Lys lie Tyr 
85 90 95 

Arg Glu val His Arg Val Pro Glu Asp Glu Leu Glu Arg Phe Ser Asp 
100 105 110 

Pro Glu Tyr lie Val Glu Tyr Phe Ser Arg Glu Tyr Arg Ser val Met 
115 120 125 

Glu Asp Met Gly Tyr Ser lie Asp Trp Arg Arg Glu Phe Lys Thr Thr 
130 135 140 

Asp Pro Thr Tyr Ser Arg Phe lie Gin Trp Gin lie Arg Lys Leu Arg 
145 150 155 160 
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ASP Leu Gly Leu val Arg Lys Gly Ala His Pro val Lys Tyr Cys Pro 
165 170 175 

Glu cys Glu Asn Pro Val Gly Asp His Asp Leu Leu Glu Gly Glu Gly 
180 185 190 

val Ala lie Asn Gin Leu Thr Leu Leu Lys Phe Lys Leu Gly Asp Ser 
195 200 205 

Tyr Leu val Ala Ala Thr Phe Arg Pro Glu Thr lie Tyr Gly Ala Thr 
210 215 220 

Asn Leu Trp Leu Asn Pro Asp Glu Asp Tyr Val Arg val Glu Thr Gly 
225 230 235 240 

Gly Glu Glu Trp lie lie ser Arg Ala Ala val Asp Asn Leu Ser His 
245 250 255 

Gin Lys Leu Asp Leu Lys val Ser Gly Asp Val Asn Pro Gly Asp Leu 
260 265 270 

He Gly Met cys val Glu Asn Pro val Thr Gly Gin Glu His Pro He 
275 280 285 

Leu Pro Ala Ser Phe Val Asp Pro Glu Tyr Ala Thr Gly val Val Phe 
290 295 300 

ser val Pro Ala His Ala Pro Ala Asp Phe lie Ala Leu Glu Asp Leu 
305 310 315 320 

Arg Thr Asp His Glu Leu Leu Glu Arg Tyr Gly Leu Glu Asp val val 
325 330 335 

Ala Asp He Glu Pro Val Asn val lie Ala val Asp Gly Tyr Gly Glu 
340 345 350 

Phe Pro Ala Ala Glu val lie Glu Lys Phe Gly Val Arg Asn Gin Glu 
355 360 365 

ASP pro Arg Leu Glu Asp Ala Thr Gly Glu Leu Tyr Lys He Glu His 
370 375 380 

Ala Arg Gly val Met Ser ser His He Pro val Tyr Gly Gly Met Lys 
385 390 395 400 

val ser Glu Ala Arg Glu val He Ala Asp Glu Leu Lys Asp Gin Gly 
405 410 415 

Leu Ala Asp Glu Met Tyr Glu Phe Ala Glu Arg Pro val lie Cys Arg 
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420 425 430 

Cys Gly Gly Arg Cys Val val Arg Val Met Glu Asp Gin Trp Phe Met 
435 440 445 

Lys Tyr Ser Asp Asp Ala Trp Lys Asp Leu Ala His Arg Cys Leu Asp 
450 455 460 

Gly Met Lys lie lie Pro Glu Glu val Arg Ala Asn Phe Glu Tyr Tyr 
465 470 475 480 

lie Asp Trp Leu Asn Asp Trp Ala cys Ser Arg Arg lie Gly Leu Gly 
485 490 495 

Thr Arg Leu Pro Trp Asp Glu Arg Trp lie lie Glu Pro Leu Thr Asp 
500 505 510 

Ser Thr lie Tyr Met Ala Tyr Tyr Thr lie Ala His Arg Leu Arg Glu 
515 520 525 

Met Asp Ala Gly Glu Met Asp Asp Glu Phe Phe Asp Ala lie Phe Leu 
530 535 540 

Asp Asp ser Gly Thr Phe Glu Asp Leu Arg Glu Glu Phe Arg Tyr Trp 
545 550 555 560 

Tyr Pro Leu Asp Trp Arg Leu Ser Ala Lys Asp Leu lie Gly Asn His 
565 570 575 

Leu Thr Phe His He Phe His His Ser Ala He Phe Pro Glu ser Gly 
580 585 590 

Trp Pro Arg Gly Ala val val Phe Gly Met Gly Leu Leu Glu Gly Asn 
595 600 605 

Lys Met ser Ser Ser Lys Gly Asn val lie Leu Leu Arg Asp Ala lie 
610 615 620 

Glu Lys His Gly Ala Asp val val Arg Leu Phe Leu Met Ser Ser Ala 
625 630 635 640 

Glu Pro Trp Gin Asp Phe Asp Trp Arg Glu Ser Glu val lie Gly Thr 
645 650 655 

Arg Arg Arg lie Glu Trp Phe Arg Glu Phe Gly Glu Arg Val Ser Gly 
660 665 670 

lie Leu Asp Gly Arg Pro val Leu Ser Glu val Thr Pro Ala Glu Pro 
675 680 685 
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Glu Ser Phe lie Gly Arg Trp Met Met Gly Gin Leu Asn Gin Arg lie 
690 695 700 

Arg Glu Ala Thr Arg Ala Leu Glu Ser Phe Gin Thr Arg Lys Ala val 
705 710 715 720 

Gin Glu Ala Leu Tyr Leu Leu Lys Lys Asp val Asp His Tyr Leu Lys 
725 730 735 

Arg Val Glu Gly Arg Val Asp Asp Glu val Lys Ser val Leu Ala Asn 
740 745 750 

val Leu His Ala Trp lie Arg Leu Met Ala Pro Phe lie Pro Tyr Thr 
755 760 765 

Ala Glu Glu Met Trp Glu Arg Tyr Gly Gly Glu Gly Phe Val Ala Glu 
770 775 780 

Ala Pro Trp Pro Asp Phe ser Asp Asp Ala Glu ser Arg Asp val Gin 
785 790 795 800 

val Ala Glu Glu Met Val Gin Asn Thr val Arg Asp lie Gin Glu He 
805 810 815 

Met Lys lie Leu Gly Ser Thr Pro Glu Arg val His lie Tyr Thr Ser 
820 825 830 

pro Lys Trp Lys Trp Asp Val Leu Arg Val Ala Ala Glu Val Gly Lys 
835 840 845 

Leu Asp Met Gly Ser lie Met Gly Arg val ser Ala Glu Gly lie His 
850 855 860 

Asp Asn Met Lys Glu val Ala Glu Phe val Arg Arg lie He Arg Asp 
865 870 875 880 

Leu Gly Lys Ser Glu val Thr val lie Asp Glu Tyr ser val Leu Met 
885 890 895 

Asp Ala ser Asp Tyr lie Glu Ser Glu val Gly Ala Arg val Val lie 
900 905 910 

His ser Lys Pro Asp Tyr Asp Pro Glu Asn Lys Ala val Asn Ala val 
915 920 925 

pro Leu Lys Pro Ala lie Tyr Leu Glu 
930 935 

<210> 17 
<211> 4814 
<212> DNA 
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<213> artificial 
<220> 

<223> mutant pACKO-Bla 

<220> 

<221> misc_feature 

<222> (3750) . . (3750) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (3770). .(3770) 

<223> n is a, c, g, or t 

<400> 17 



gaactccgga 


tgagcattca 


tcaggcgggc 


aagaatgtga 


ataaaggccg 


gataaaactt 


60 


gtgcttattt 


ttctttacgg 


tctttaaaaa 


ggccgtaata 


tccagctgaa 


cggtctggtt 


120 


ataggtacat 


tgagcaactg 


actgaaatgc 


ctcaaaatgt 


tctttacgat 


gccattggga 


180 


tatatcaacg 


gtggtatatc 


cagtgatttt 


tttctccatt 


ttagcttcct 


tagctcctga 


240 


aaatctcgat 


aactcaaaaa 


atacgcccgg 


tagtgatctt 


atttcattat 


ggtgaaagtt 


300 


ggaacctctt 


acgtgccgat 


caacgtctca 


ttttcgccaa 


aagttggccc 


agggcttccc 


360 


ggtatcaaca 


gggacaccag 


gatttattta 


ttctgcgaag 


tgatcttccg 


tcacaggtat 


420 


ttattcggcg 


caaagtgcgt 


cgggtgatgc 


tgccaactta 


ctgatttagt 


gtatgatggt 


480 


gtttttgagg 


tgctccagtg 


gcttctgttt 


ctatcagctg 


tccctcctgt 


tcagctactg 


540 


acggggtggt 


gcgtaacggc 


aaaagcaccg 


ccggacatca 


gcgctagcgg 


agtgtatact 


600 


ggcttactat 


gttggcactg 


atgagggtgt 


cagtgaagtg 


cttcatgtgg 


caggagaaaa 


660 


aaggctgcac 


cggtgcgtca 


gcagaatatg 


tgatacagga 


tatattccgc 


ttcctcgctc 


720 


actgactcgc 


tacgctcggt 


cgttcgactg 


cggcgagcgg 


aaatggctta 


cgaacggggc 


780 


ggagatttcc 


tggaagatgc 


caggaagata 


cttaacaggg 


aagtgagagg 


gccgcggcaa 


840 


agccgttttt 


ccataggctc 


cgcccccctg 


acaagcatca 


cgaaatctga 


cgctcaaatc 


900 


agtggtggcg 


aaacccgaca 


ggactataaa 


gataccaggc 


gtttccccct 


ggcggctccc 


960 


tcgtgcgctc 


tcctgttcct 


gcctttcggt 


ttaccggtgt 


cattccgctg 


ttatggccgc 


1020 


gtttgtctca 


ttccacgcct 


gacactcagt 


tccgggtagg 


cagttcgctc 


caagctggac 


1080 


tgtatgcacg 


aaccccccgt 


tcagtccgac 


cgctgcgcct 


tatccggtaa 


ctatcgtctt 


1140 


gagtccaacc 


cggaaagaca 


tgcaaaagca 


ccactggcag 


cagccactgg 


taattgattt 


1200 


agaggagtta 


gtcttgaagt 


catgcgccgg 


ttaaggctaa 


actgaaagga 


caagttttgg 


. 1260 


tgactgcgct 


cctccaagcc 


agttacctcg 


gttcaaagag 


ttggtagctc 


agagaacctt 


1320 


cgaaaaaccg 


ccctgcaagg 


cggttttttc 


gttttcagag 


caagagatta 


cgcgcagacc 


1380 


aaaacgatct 


caagaagatc 


atcttattaa 


tcagataaaa 


tatttctaga 


tttcagtgca 


1440 


atttatctct 


tcaaatgtag 


cacctgaagt 


cagccccata 


cgatataagt 


tgtaattctc 


1500 
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atgtttgaca 


gcttatcatc 


gataagcttt 


aatgcggtag 


tttatcacag 


ttaaattgct 


1560 


aacgcagtca 


ggcaccgtgt 


atgaaatcta 


acaatgcgct 


catcgtcatc 


ctcggcaccg 


1620 


tcaccctgga 


tgctgtaggc 


ataggcttgg 


ttatgccggt 


actgccgggc 


ctcttgcggg 


1680 


atatcggttt 


cttagacgtc 


aggtggcact 


tttcggggaa 


atgtgcgcgg 


aacccctatt 


1740 


tgtttatttt 


tctaaataca 


ttcaaatatg 


tatccgctca 


tgagacaata 


accctgataa 


1800 


atgcttcaat 


aatattgaaa 


aaggaagagt 


atgagtattc 


aacatttccg 


tgtcgccctt 


1860 


attccctttt 


ttgcggcatt 


ttgccttcct 


gtttttgctc 


acccagaaac 


gctggtgaaa 


1920 


gtaaaagatg 


ctgaagatca 


gttgggtgca 


cgagtgggtt 


acatcgaact 


ggatctcaac 


1980 


agcggtaaga 


tccttgagag 


ttttcgcccc 


gaagaacgtt 


ttccaatgat 


gagcactttt 


2040 


aaagttctgc 


tatgtggcgc 


ggtattatcc 


cgtgttgacg 


ccgggcaaga 


gcaactcggt 


2100 


cgccgcatac 


actattctca 


gaatgacttg 


gttgagtact 


caccagtcac 


agaaaagcat 


2160 


cttacaaatQ 


gcatgacagt 


aagagaatta 


tgcagtgctg 


ccataaccat 


gagtgataac 


2220 


actgcggcca 


acttacttct 


gacaacgatc 


ggaggaccga 


aggagctaac 


cgcttttttg 


2280. 


cacaacatgg 


gggatcatgt 


aactcgcctt 


gatcgttggg 


aaccggagct 


gaatgaagcc 


2340 


ataccaaacg 


acgagcgtga 


caccacgatg 


cctaggagca 


atggcaacaa 


cgttgcgcaa 


2400 


actattaact 


ggcgaactac 


ttactctagc 


ttcccggcaa 


caattaatag 


actggatgga 


2460 


ggcggataaa 


attacaaqac 


cacttctgcg 


ctcggccctt 


ccggctggct 


ggtttattgc 


2520 


"tgataaatct 


QQaQCCQQtQ 


aqcqtqqqtc 


tegcggtatc 


attgcagcac 


tggggccaga 


2580 


"taataaaccc 


tcccgtatcg 


tagttatcta 


cacgacgggg 


agtcaggcaa 


ctatggatga 


2640 


acgaaataga 


cagatcgctg 


agataggtgc 


ctcactgatt 


aagcattggc 


accaccacca 


2700 


ccaccactaa 


cccqqqacca 


agtttactca 


tatatacttt 


agattgattt 


aaaacttcat 


2760 


ttttaattta 


aaaggatcta 


qqtqaaqatc 


ctttttgata 


atctcatgac 


caaaatccct 


2820 


tiaacaacata 


caccattcct 


tqcqqcqqcq 


gtgctcaacg 


gcctcaacct 


actactgggc 


2880 


t:act:t:cct:aa 


tgcaggagtc 


acataaaaqa 


qaqcqtctgg 


cgaaaggggg 


atgtgctgca 


2940 


aaacaati'taa 


gttgggtiaac 


qccaqqqttt 


tcccagtcac 


gacgttgtaa 


aacgacggcc 


3000 


aataccaaac 


ttaaaaaaaa 


tccttagctt 


tcgctaagga 


tctgcagtta 


taatctcttt 


3060 


ctaatiiggct 


ctaaaatctt 


tataagttct 


tcagctacag 


cattttttaa 


atccattgga 


3120 


tgcaattcct 


tatttttaaa 


taaactctct 


aactcctcat 


agctattaac 


tgtcaaatct 


3180 


ccaccaaatt 


tttctggcct 


ttttatggtt 


aaaggatatt 


caaggaagta 


tttagctatc 


3240 


Lccaxraxxg 


gax uxccu uc 


a cl C. cLo. X (. u ex 


y V. *-yyy ^*iy ^ 






3300 ' 


ctaatctctt 


ctggagagtc 


atcaacagct 


ataaaattcc 


cttttgaaga 


actcatcttt 


3360 


ccttctccat 


ccaaacccgt 


taagacaggg 


ttgtgaatac 


aaacaacctt 


ttttggtaaa 


3420 


agctcccttg 


ctaacatgtg 


tatttttctc 


tgctccatcc 


ctccaactgc 


aacatcaacg 


3480 


cctaaataat 


gaatatcatt 


aacctgcatt 


attggataga 


taacttcagc 


aacctttgga 


3540 
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ttttcatcct 


ctcttgctat 


aagttccata 


ctccttcttg 


ctctttttaa 


ggtagttttt 


3600 


aaagccaatc 


tatagacatt 


cagtgtataa 


tccttatcaa 


gctggaattc 


agcgttacaa 


3660 


gtattacaca 


aagtttttta 


tgttgagaat 


atttttttga 


tggggcgcca 


cttatttttg 


3720 


atcgttcgct 


caaagaagcg 


gcgccagggn 


tgtttttctt 


ttcaccagtn 


agacgggcaa 


3780 


cagaacgcca 


tgagcggcct 


catttcttat 


tctgagttac 


aacagtccgc 


accgctgtcc 


3840 


ggtagctcct 


tccggtgggc 


gcggggcatg 


actatcgtcg 


ccgcacttat 


gactgtcttc 


3900 


tttatcatgc 


aactcgtagg 


acaggtgccg 


gcagcgccca 


acagtccccc 


ggccacgggg 


3960 


cctgccacca 


tacccacgcc 


gaaacaagcg 


ccctgcacca 


ttatgttccg 


gatctgcatc 


4020 


gcaggatgct 


gctggctacc 


ctgtggaaca 


cctacatctg 


tattaacgaa 


gcgctaaccg 


4080 


tttttatcag 


gctctgggag 


gcagaataaa 


tgatcatatc 


gtcaattatt 


acctccacgg 


4140 


ggagagcctg 


agcaaactgg 


cctcaggcat 


ttgagaagca 


cacggtcaca 


ctgcttccgg 


4200 


tagtcaataa 


accggtaaac 


cagcaataga 


cataagcggc 


tatttaacga 


ccctgccctg 


4260 


aaccgacgac 


cgggtcgaat 


ttgctttcga 


atttctgcca 


ttcatccgct 


tattatcact 


4320 


tattcaggcg 


tagcaccagg 


cgtttaaggg 


caccaataac 


tgccttaaaa 


aaattacgcc 


4380 


ccgccctgcc 


actcatcgca 


gtactgttgt 


aattcattaa 


gcattctgcc 


gacatggaag 


4440 


ccatcacaga 


cggcatgatg 


aacctgaatc 


gccagcggca 


tcagcacctt 


gtcgccttgc 


4500 


gtataatatt 


tgcccatggt 


gaaaacgggg 


gcgaagaagt 


tgtccatatt 


ggccacgttt 


4560 


aaatcaaaac 


tggtgaaact 


cacccaggga 


ttggctgaga 


cgaaaaacat 


attctcaata 


4620 


aaccctttag 


ggaaataggc 


caggttttca 


ccgtaacacg 


ccacatcttg 


cgaatatatg 


4680 


tgtagaaact 


gccggaaatc 


gtcgtggtat 


tcactccaga 


gcgatgaaaa 


cgtttcagtt 


4740 


tgctcatgga 


aaacggtgta 


acaagggtga 


acactatccc 


atatcaccag 


ctcaccgtct 


4800 


ttcattgcca 


tacg 










4814 



<210> 18 

<211> 4813 

<212> DNA 

<213> artificial 

<220> 

<223> mutant pACKO-Bla 
<220> 

<221> misc_feature 

<222> (3749) .. (3749) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (3769) . . (3769) 

<223> n is a, c, g, or t 

<400> 18 

gaactccgga tgagcattca tcaggcgggc aagaatgtga ataaaggccg gataaaactt 60 
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gtgcttattt 


ttctttacgg 


tctttaaaaa 


ggccgtaata 


tccagctgaa 


cggtctggtt 


120 


ataggtacat 


tgagcaactg 


actgaaatgc 


ctcaaaatgt 


tctttacgat 


gccattggga 


180 


tatatcaacg 


gtggtatatc 


cagtgatttt 


tttctccatt 


ttagcttcct 


tagctcctga 


240 


aaatctcgat 


aactcaaaaa 


atacgcccgg 


tagtgatctt 


atttcattat 


ggtgaaagtt 


300 


ggaacctctt 


acgtgccgat 


caacgtctca 


ttttcgccaa 


aagttggccc 


agggcttccc 


360 


ggtatcaaca 


gggacaccag 


gatttattta 


ttctgcgaag 


tgatcttccg 


tcacaggtat 


420 


ttattcggcg 


caaagtgcgt 


cgggtgatgc 


tgccaactta 


ctgatttagt 


gtatgatggt 


480 


gtttttgagg 


tgctccagtg 


gcttctgttt 


ctatcagctg 


tccctcctgt 


tcagctactg 


540 


acggggtggt 


gcgtaacggc 


aaaagcaccg 


ccggacatca 


gcgctagcgg 


agtgtatact 


600 


ggcttactat 


gttggcactg 


atgagggtgt 


cagtgaagtg 


cttcatgtgg 


caggagaaaa 


660 


aaggctgcac 


cggtgcgtca 


gcagaatatg 


tgatacagga 


tatattccgc 


ttcctcgctc 


720 


actgactcgc 


tacgctcggt 


cgttcgactg 


cggcgagcgg 


aaatggctta 


cgaacggggc 


780 


ggagatttcc 


tggaagatgc 


caggaagata 


cttaacaggg 


aagtgagagg 


gccgcggcaa 


840 


agccgttttt 


ccataggctc 


cgcccccctg 


acaagcatca 


cgaaatctga 


cgctcaaatc 


900 


agtggtggcg 


aaacccgaca 


ggactataaa 


gataccaggc 


gtttccccct 


ggcggctccc 


960 


tcgtgcgctc 


tcctgttcct 


gcctttcggt 


ttaccggtgt 


cattccgctg 


ttatggccgc 


1020 


gtttgtctca 


ttccacgcct 


gacactcagt 


tccgggtagg 


cagttcgctc 


caagctggac 


1080 


tgtatgcacg 


aaccccccgt 


tcagtccgac 


cgctgcgcct 


tatccggtaa 


ctatcgtctt 


1140 


gagtccaacc 


cggaaagaca 


tgcaaaagca 


ccactggcag 


cagccactgg 


taattgattt 


1200 


agaggagtta 


gtcttgaagt 


catgcgccgg 


ttaaggctaa 


actgaaagga 


caagttttgg 


1260 


tgactgcgct 


cctccaagcc 


agttacctcg 


gttcaaagag 


ttggtagctc 


agagaacctt 


1320 


cgaaaaaccg 


ccctgcaagg 


cggttttttc 


gttttcagag 


caagagatta 


cgcgcagacc 


1380 


aaaacgatct 


caagaagatc 


atcttattaa 


tcagataaaa 


tatttctaga 


tttcagtgca 


1440 


atttatctct 


tcaaatgtag 


cacctgaagt 


cagccccata 


cgatataagt 


tgtaattctc 


1500 


atgtttgaca 


gcttatcatc 


gataagcttt 


aatgcggtag 


tttatcacag 


ttaaattgct 


1560 


aacgcagtca 


ggcaccgtgt 


atgaaatcta 


acaatgcgct 


catcgtcatc 


ctcggcaccg 


1620 


tcaccctgga 


tgctgtaggc 


ataggcttgg 


ttatgccggt 


actgccgggc 


ctcttgcggg 


1680 


atatcggttt 


cttagacgtc 


aggtggcact 


tttcggggaa 


atgtgcgcgg 


aacccctatt 


1740 


tgtttatttt 


tctaaataca 


ttcaaatatg 


tatccgctca 


tgagacaata 


accctgataa 


. 1800 


atgcttcaat 


aatattgaaa 


aaggaagagt 


atgagtattc 


aacatttccg 


tgtcgccctt 


1860 


attccctttt 


ttgcggcatt 


ttgccttcct 


gtttttgctc 


acccagaaac 


gctggtgaaa 


1920 


gtaaaagatg 


ctgaagatca 


gttgggtgca 


cgagtgggtt 


acatcgaact 


ggatctcaac 


1980 


agcggtaaga 


tccttgagag 


ttttcgcccc 


gaagaacgtt 


ttccaatgat 


gagcactttt 


2040 
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aaagttctgc 


tatgtggcgc 


ggtattatcc 


cgtgttgacg 


ccgggcaaga 


gcaactcggt 


2100 


cgccgcatac 


actattctca 


gaatgacttg 


gttgagtact 


caccagtcac 


agaaaagcat 


2160 


cttacggatg 


gcatgacagt 


aagagaatta 


tgcagtgctg 


ccataaccat 


gagtgataac 


2220 


actgcggcca 


acttacttct 


gacaacgatc 


ggaggaccga 


aggagctaac 


cgcttttttg 


2280 


cacaacatgg 


gggatcatgt 


aactcgcctt 


gatcgttggg 


aaccggagct 


gaatgaagcc 


2340 


ataccaaacg 


acgagcgtga 


caccacgatg 


ccttaggcaa 


tggcaacaac 


gttgcgcaaa 


2400 


ctattaactg 


gcgaactact 


tactctagct 


tcccggcaac 


aattaataga 


ctggatggag 

^337~ ^27 17 


2460 


Qcaaataaaa 


ttgcaggacc 


acttctgcgc 


tcggcccttc 


cggctggctg 


gtttattgct 


2S20 


gataaatctg 


QaaccQQtqa 


qcgtgggtct 


cgcggtatca 


ttgcagcact 


ggggccagat 


2580 


ggtaagccct 


cccgtatcgt 


agttatctac 


acgacgggga 


gtcaggcaac 


tatggatgaa 


2640 


cgaaatagac 


agatcgctga 


gataggtgcc 


tcactgatta 


agcattggca 


ccaccaccac 


2700 


caccactaac 


ccqaqaccaa 


gtttactcat 


atatacttta 


gattgattta 


aaacttcatt 


2760 


tttaatttaa 


aaggatctag 


qtqaaqatcc 


tttttgataa 


tctcatgacc 


aaaatccctt 


2820 . 


aacaacatac 


accattcctt 


qcqqcqqcqq 


tgctcaacgg 


cctcaaccta 


ctactgggct 


2880 


acttcctaat 


acaaaaatca 


cataaqqqaq 


aqcqtctqqc 


qaaaqqqqqa 


tgtgctgcaa 


2940 


aacaati'taaa 


ttgggtaacg 


ccagggtttt 


cccagtcacg 


acgttgtaaa 


acgacggcca 


3000 


gtgccaagct 


taaaaaaaat 


ccttagcttt 


cgctaaggat 


ctgcagttat 


aatctctttc 


3060 


taattiaactc 


taaaa'tcttt 


ataagiitctt 


cagctacagc 


attttttaaa 


tccattggat 


3120 


gcaattcctt 


atttttaaat 


aaactctcta 


actcctcata 


gctattaact 


gtcaaatctc 


3180 


raccaaat't't 


ttctaacctt 


tttatggtta 


aaggatattc 


aaggaagtat 


ttagctatct 


3240 


ccal:"tat:t!aa 


atttccttca 


acaactccag 


ctaaacaata 


tgctttcttt 


atcttagccc 


3300 


taatctcttc 


taaaoao'tca 


ticaacagcta 


taaaattccc 


ttttgaagaa 


ctcatctttc 


3360 


cttctccatc 


caaacccgtt 


aaaacaaoat 


tgtgaataca 


aacaaccttt 


tttggtaaaa 


3420 


actcccttac 


taacatig'tgt 


atttttctct 


gctccatccc 


tccaactgca 


acatcaacgc 


3480 


ctaaataatg 


aatatcatta 


acctgcatta 


ttqqataqat 


aacttcagca 


acctttggat 


3540 


tttcatcctc 


'tc't'tacta'ta 


aattccatiac 


tccttcttgc 


tctttttaag 


gtagttttta 


3600 


aaaccaatct 


atagacattc 


agtgtataal: 


ccttatcaag 


ctggaattca 


gcgttacaag 


3660 


tattacacaa 


agttttttat 


gttgagaata 


tttttttgat 


ggggcgccac 


ttatttttga 


3720 


tcgttcgctc 


aaagaagcgg 


cqccaqqqnt 


gtttttcttt 


tcaccagtna 


gacgggcaac 


3780 


agaacgccat 


gagcggccLC 


dL lxcx xax 1. 


c xgagx LaCa 


cl C a g 1. u V. y ci 






gtagctcctt 


ccggtgggcg 


cggggcatga 


ctatcgtcgc 


cgcacttatg 


actgtcttct 


3900 


ttatcatgca 


actcgtagga 


caggtgccgg 


cagcgcccaa 


cagtcccccg 


gccacggggc 


3960 


ctgccaccat 


acccacgccg 


aaacaagcgc 


cctgcaccat 


tatgttccgg 


atctgcatcg . 


4020 


caggatgctg 


ctggctaccc 


tgtggaacac 


ctacatctgt 


attaacgaag 


cgctaaccgt 


4080 
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ttttatcagg 


ctctgggagg 


cagaataaat 


gatcatatcg 


tcaattatta 


cctccacggg 


4140 


gagagcctga 


gcaaactggc 


ctcaggcatt 


tgagaagcac 


acggtcacac 


tgcttccggt 


4200 


agtcaataaa 


ccggtaaacc 


agcaatagac 


ataagcggct 


atttaacgac 


cctgccctga 


4260 


accgacgacc 


gggtcgaatt 


tgctttcgaa tttctgccat 


tcatccgctt 


attatcactt 


4320 


attcaggcgt 


agcaccaggc 


gtttaagggc 


accaataact 


gccttaaaaa 


aattacgccc 


4380 


cgccctgcca 


ctcatcgcag 


tactgttgta 


attcattaag 


cattctgccg 


acatggaagc 


4440 


catcacagac 


ggcatgatga 


acctgaatcg 


ccagcggcat 


cagcaccttg 


tcgccttgcg 


4500 


tataatattt 


gcccatggtg 


aaaacggggg 


cgaagaagtt 


gtccatattg 


gccacgttta 


4560 


aatcaaaact 


ggtgaaactc 


acccagggat 


tggctgagac 


gaaaaacata 


ttctcaataa 


4620 


accctttagg 


gaaataggcc 


aggttttcac 


cgtaacacgc 


cacatcttgc 


gaatatatgt 


4680 


gtagaaactg 


ccggaaatcg 


tcgtggtratt 


cactccagag 


cgatgaaaac 


gtttcagttt 


4740 


gctcatggaa 


aacggtgtaa 


caagggtgaa 


cactatccca 


tatcaccagc 


tcaccgtctt 


4800 


tcattgccat 


acg 










4813 



<210> 19 

<211> 4813 

<212> DNA 

<213> artificial 

<220> 

<223> mutant pACKO-Bia 
<220> 

<221> mi sc_f eature 

<222> C3749) . . (3749) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (3769) . . (3769) 

<223> n is a, c, g, or t 

<400> 19 



gaactccgga 


tgagcattca 


tcaggcgggc aagaatgtga 


ataaaggccg 


gataaaactt 


60 


gtgcttattt 


ttctttacgg 


tctttaaaaa ggccgtaata 


tccagctgaa 


cggtctggtt 


120 


ataggtacat 


tgagcaactg 


actgaaatgc ctcaaaatgt 


tctttacgat 


gccattggga 


180 


tatatcaacg 


gtggtatatc 


cagtgatttt tttctccatt 


ttagcttcct 


tagctcctga 


240 


aaatctcgat 


aactcaaaaa 


atacgcccgg tagtgatctt 


atttcattat 


ggtgaaagtt 


300 


ggaacctctt 


acgtgccgat 


caacgtctca ttttcgccaa aagttggccc agggcttccc 


360 ^ 


ggtatcaaca 


gggacaccag 


gatttattta ttctgcgaag 


tgatcttccg 


tcacaggtat 


420 


ttattcggcg 


caaagtgcgt 


cgggtgatgc tgccaactta 


ctgatttagt 


gtatgatggt 


480 


gtttttgagg 


tgctccagtg 


gcttctgttt ctatcagctg 


tccctcctgt 


tcagctactg 


540 


acggggtggt 


gcgtaacggc 


aaaagcaccg ccggacatca 


gcgctagcgg 


agtgtatact 


600 
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ggcttactat 


gttggcactg 


atgagggtgt 


cagtgaagtg 


cttcatgtgg 


caggagaaaa 


660 


aaggctgcac 


cggtgcgtca 


gcagaatatg 


tgatacagga 


tatattccgc 


ttcctcgctc 


720 


actgactcgc 


tacgctcggt 


cgttcgactg 


cggcgagcgg 


aaatggctta 


cgaacggggc 


780 


ggagatttcc 


tggaagatgc 


caggaagata 


cttaacaggg 


aagtgagagg 


gccgcggcaa 


840 


agccgttttt 


ccataggctc 


cgcccccctg 


acaagcatca 


cgaaatctga 


cgctcaaatc 


900 


agtggtggcg 


aaacccgaca 


ggactataaa 


gataccaggc 


gtttccccct 


ggcggctccc 


960 


tcgtgcgctc 


tcctgttcct 


gcctttcggt 


ttaccggtgt 


cattccgctg 


ttatggccgc 


1020 


gtttgtctca 


ttccacgcct 


gacactcagt 


tccgggtagg 


cagttcgctc 


caagctggac 


1080 


tgtatgcacg 


aaccccccgt 


tcagtccgac 


cgctgcgcct 


tatccggtaa 


ctatcgtctt 


1140 


gagtccaacc 


cggaaagaca 


tgcaaaagca 


ccactggcag 


cagccactgg 


taattgattt 


1200 


agaggagtta 


gtcttgaagt 


catgcgccgg 


ttaaggctaa 


actgaaagga 


caagttttgg 


1260 


tgactgcgct 


cctccaagcc 


agttacctcg 


gttcaaagag 


ttggtagctc 


agagaacctt 


1320 


cgaaaaaccg 


ccctgcaagg 


cggttttttc 


gttttcagag 


caagagatta 


cgcgcagacc 


1380 


aaaacgatct 


caagaagatc 


atcttattaa 


tcagataaaa 


tatttctaga 


tttcagtgca 


1440 


atttatctct 


tcaaatgtag 


cacctgaagt 


cagccccata 


cgatataagt 


tgtaattctc 


1500 


atgtttgaca 


gcttatcatc 


gataagcttt 


aatgcggtag 


tttatcacag 


ttaaattgct 


1560 


aacgcagtca 


ggcaccgtgt 


atgaaatcta 


acaatgcgct 


catcgtcatc 


ctcggcaccg 


1620 


tcaccctgga 


tgctgtaggc 


ataggcttgg 


ttatgccggt 


actgccgggc 


ctcttgcggg 


1680 


atatcggttt 


cttagacgtc 


aggtggcact 


tttcggggaa 


atgtgcgcgg 


aacccctatt 


1740 


tgtttatttt 


tctaaataca 


ttcaaatatg 


tatccgctca 


tgagacaata 


accctgataa 


1800 


atgcttcaat 


aatattgaaa 


aaggaagagt 


atgagtattc 


aacatttccg 


tgtcgccctt 


1860 


attccctttt 


ttgcggcatt 


ttgccttcct 


gtttttgctc 


acccagaaac 


gctggtgaaa 


1920 


gtaaaagatg 


ctgaagatca 


gttgggtgca 


cgagtgggtt 


acatcgaact 


ggatctcaac 


1980 


agcggtaaga 


tccttgagag 


ttttcgcccc 


gaagaacgtt 


ttccaatgat 


gagcactttt 


2040 


aaagttctgc 


tatgtggcgc 


ggtattatcc 


cgtgttgacg 


ccgggcaaga 


gcaactcggt 


2100 


cgccgcatac 


actattctca 


gaatgacttg 


gttgagtact 


caccagtcac 


agaaaagcat 


2160 


cttacggatg 


gcatgacagt 


aagagaatta 


tgcagtgctg 


ccataaccat 


gagtgataac 


2220 


actgcggcca 


acttacttct 


gacaacgatc 


ggaggaccga 


aggagctaac 


cgcttttttg 


2280 


cacaacatgg 


gggatcatgt 


aactcgcctt 


gatcgttggg 


aaccggagct 


gaatgaagcc 


2340 


ataccaaacg 


acgagcgtga 


caccacgatg 


ccttgagcaa 


tggcaacaac 


gttgcgcaaa 


2400 


ctattaactg 


gcgaactact 


tactctagct 


tcccggcaac 


aattaataga 


ctggatggag 


2460 


gcggataaag 


ttgcaggacc 


acttctgcgc 


tcggcccttc 


cggctggctg 


gtttattgct 


2520 


gataaatctg 


gagccggtga 


gcgtgggtct 


cgcggtatca 


ttgcagcact 


ggggccagat 


2580 
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ggtaagccct 


cccgtatcgt 
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agttatctac acgacgggga gtcaggcaac 


tatggatgaa 


2640 


cgaaatagac 


agatcgctga 


gataggtgcc 


tcactgatta 


agcattggca 


ccaccaccac 


2700 


caccactaac 


ccgggaccaa 


gtttactcat 


atatacttta 


gattgattta 


aaacttcatt 


2760 


tttaatttaa 


aaggatctag 


gtgaagatcc 


tttttgataa 


tctcatgacc 


aaaatccctt 


2820 


aacggcatgc 


accattcctt 


gcggcggcgg 


tgctcaacgg 


cctcaaccta 


ctactgggct 


2880 


gcttcctaat 


gcaggagtcg 


cataagggag 


agcgtctggc 


gaaaggggga 


tgtgctgcaa 


2940 


ggcgattaag 


ttgggtaacg 


ccagggtttt 


cccagtcacg 


acgttgtaaa 


acgacggcca 


3000 


gtgccaagct 


taaaaaaaat 


ccttagcttt 


cgctaaggat 


ctgcagttat 


aatctctttc 


3060 


taattggctc 


taaaatcttt 


ataagttctt 


cagctacagc 


attttttaaa 


tccattggat 


3120 


gcaattcctt 


atttttaaat 


aaactctcta 


actcctcata 


gctattaact 


gtcaaatctc 


3180 


caccaaattt 


ttctggcctt 


tttatggtta 


aaggatattc 


aaggaagtat 


ttagctatct 


3240 


ccattattgg 


atttccttca 


acaactccag 


ctgggcagta 


tgctttcttt 


atcttagccc 


3300 


taatctcttc 


tggagagtca 


tcaacagcta 


taaaattccc 


ttttgaagaa 


ctcatctttc 


3360. 


cttctccatc 


caaacccgtt 


aagacagggt 


tgtgaataca 


aacaaccttt 


tttggtaaaa 


3420 


gctcccttgc 


taacatgtgt 


atttttctct 


gctccatccc 


tccaactgca 


acatcaacgc 


3480 


ctaaataatg 


aatatcatta 


acctgcatta 


ttggatagat 


aacttcagca 


acctttggat 


3540 


tttcatcctc 


tcttgctata 


agttccatac 


tccttcttgc 


tctttttaag 


gtagttttta 


3600 


aagccaatct 


atagacattc 


agtgtataat 


ccttatcaag 


ctggaattca 


gcgttacaag 


3660 


tattacacaa 


agttttttat 


gttgagaata 


tttttttgat 


ggggcgccac 


ttatttttga 


3720 


tcgttcgctc 


aaagaagcgg 


cgccagggnt 


gtttttcttt 


tcaccagtna 


gacgggcaac 


3780 


agaacgccat 


gagcggcctc 


atttcttatt 


ctgagttaca 


acagtccgca 


ccgctgtccg 


3840 


gtagctcctt 


ccggtgggcg 


cggggcatga 


ctatcgtcgc 


cgcacttatg 


actgtcttct 


3900 


ttatcatgca 


actcgtagga 


caggtgccgg 


cagcgcccaa 


cagtcccccg 


gccacggggc 


3960 


ctgccaccat 


acccacgccg 


aaacaagcgc 


cctgcaccat 


tatgttccgg 


atctgcatcg 


4020 


caggatgctg 


ctggctaccc 


tgtggaacac 


ctacatctgt 


attaacgaag 


cgctaaccgt 


4080 


ttttatcagg 


ctctgggagg 


cagaataaat 


gatcatatcg 


tcaattatta 


cctccacggg 


4140 


gagagcctga 


gcaaactggc 


ctcaggcatt 


tgagaagcac 


acggtcacac 


tgcttccggt 


4200 


agtcaataaa 


ccggtaaacc 


agcaatagac 


ataagcggct 


atttaacgac 


cctgccctga 


4260 


accgacgacc 


gggtcgaatt 


tgctttcgaa 


tttctgccat 


tcatccgctt 


attatcactt 


4320 


attcaggcgt 


agcaccaggc 


gtttaagggc 


accaataact 


gccttaaaaa 


aattacgccc 


4380 ■ 


cgccctgcca 


cxcaxcgcag 


tactgttgta 


attcattaag 


cattctgccg 


ciL.ci uyy day 


444n 


catcacagac 


ggcatgatga 


acctgaatcg 


ccagcggcat 


cagcaccttg 


tcgccttgcg 


4500 


tataatattt 


gcccatggtg 


aaaacggggg 


cgaagaagtt 


gtccatattg 


gccacgttta 


4560 


aatcaaaact 


ggtgaaactc 


acccagggat 


tggctgagac gaaaaacata 
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ttctcaataa 


4620 
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accctttagg gaaataggcc aggttttcac cgtaacacgc cacatcttgc gaatatatgt 4680 

gtagaaactg ccggaaatcg tcgtggtatt cactccagag cgatgaaaac gtttcagttt 4740 

gctcatggaa aacggtgtaa caagggtgaa cactatccca tatcaccagc tcaccgtctt 4800 

tcattgccat acg 4813 

<210> 20 

<211> 4338 

<212> DNA 

<213> artificial 

<220> 

<223> plasmid pACKO-Bia 

<220> 

<221> misc_feature 

<222> (3274). .(3274) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_feature 

<222> (3294).. (3294) 

<223> n is a, c, g, or t 

<400> 20 



gaactccgga 


tgagcattca 


tcaggcgggc 


aagaatgtga ataaaggccg 


gataaaactt 


60 


gtgcttattt 


ttctttacgg 


tctttaaaaa 


ggccgtaata tccagctgaa 


cggtctggtt 


120 


ataggtacat 


tgagcaactg 


actgaaatgc 


ctcaaaatgt 


tctttacgat 


gccattggga 


180 


tatatcaacg 


gtggtatatc 


cagtgatttt 


tttctccatt 


ttagcttcct 


tagctcctga 


240 


aaatctcgat 


aactcaaaaa 


atacgcccgg 


tagtgatctt 


atttcattat 


ggtgaaagtt 


300 


ggaacctctt 


acgtgccgat 


caacgtctca 


ttttcgccaa 


aagttggccc 


agggcttccc 


360 


ggtatcaaca 


gggacaccag 


gatttattta 


ttctgcgaag 


tgatcttccg 


tcacaggtat 


420 


ttattcggcg 


caaagtgcgt 


cgggtgatgc 


tgccaactta 


ctgatttagt 


gtatgatggt 


480 


gtttttgagg 


tgctccagtg 


gcttctgttt 


ctatcagctg 


tccctcctgt 


tcagctactg 


540 


acggggtggt 


gcgtaacggc 


aaaagcaccg 


ccggacatca 


gcgctagcgg 


agtgtatact 


600 


ggcttactat 


gttggcactg 


atgagggtgt 


cagtgaagtg 


cttcatgtgg 


caggagaaaa 


660 


aaggctgcac 


cggtgcgtca 


gcagaatatg tgatacagga tatattccgc ttcctcgctc 


720 


actgactcgc 


tacgctcggt 


cgttcgactg 


cggcgagcgg 


aaatggctta 


cgaacggggc 


780 


ggagatttcc 


tggaagatgc 


caggaagata 


cttaacaggg 


aagtgagagg 


gccgcggcaa 


840 


agccgttttt 


ccataggctc 


cgcccccctg acaagcatca cgaaatctga cgctcaaatc 


900 ^ 


agtggtggcg 


aaacccgaca 


ggactataaa gataccaggc gtttccccct ggcggctccc 


960 


tcgtgcgctc 


tcctgttcct 


gcctttcggt 


ttaccggtgt 


cattccgctg 


ttatggccgc 


1020 


gtttgtctca 


ttccacgcct 


gacactcagt 


tccgggtagg 


cagttcgctc 


caagctggac 


1080 


tgtatgcacg 


aaccccccgt 


tcagtccgac 


cgctgcgcct tatccggtaa 
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ctatcgtctt 


1140 
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gagtccaacc 


cggaaagaca 


tgcaaaagca 


ccactggcag 


cagccactgg 


taattgattt 


1200 


agaggagtta 


gtcttgaagt 


catgcgccgg 


ttaaggctaa 


actgaaagga 


caagttttgg 


1260 


tgactgcgct 


cctccaagcc 


agttacctcg 


gttcaaagag 


ttggtagctc 


agagaacctt 


1320 


cgaaaaaccg 


ccctgcaagg 


cggttttttc 


gttttcagag 


caagagatta 


cgcgcagacc 


1380 


aaaacgatct 


caagaagatc 


atcttattaa 


tcagataaaa 


tatttctaga 


tttcagtgca 


1440 


atttatctct 


tcaaatgtag 


cacctgaagt 


cagccccata 


cgatataagt 


tgtaattctc 


1500 


atgtttgaca 


gcttatcatc 


gataagcttt 


aatgcggtag 


tttatcacag 


ttaaattgct 


1560 


aacgcagtca 


ggcaccgtgt 


atgaaatcta 


acaatgcgct 


catcgtcatc 


ctcggcaccg 


1620 


tcaccctgga 


tgctgtaggc 


ataggcttgg 


ttatgccggt 


actgccgggc 


ctcttgcggg 


1680 


atatcggttt 


cttagacgtc 


aggtggcact 


tttcggggaa 


atgtgcgcgg 


aacccctatt 


1740 


tgtttatttt 


tctaaataca 


ttcaaatatg 


tatccgctca 


tgagacaata 


accctgataa 


1800 


atgcttcaat 


aatattgaaa 


aaggaagagt 


atgagtattc 


aacatttccg 


tgtcgccctt 


1860 


attccctttt 


ttgcggcatt 


ttgccttcct 


gtttttgctc 


acccagaaac 


actagtgcag 


1920 


caatggcaac 


aacgttgcgc 


aaactattaa 


ctggcgaact 


acttactcta 


gcttcccggc 


1980 


aacaattaat 


agactggatg 


gaggcggata 


aagttgcagg 


accacttctg 


cgctcggccc 


2040 


ttccggctgg 


ctggtttatt 


gctgataaat 


ctggagccgg 


tgagcgtggg 


tctcgcggta 


2100 


tcattgcagc 


actggggcca 


gatggtaagc 


cctcccgtat 


cgtagttatc 


tacacgacgg 


2160 


ggagtcaggc 


aactatggat 


gaacgaaata 


gacagatcgc 


tgagataggt 


gcctcactga 


2220 


ttaagcattg 


gtaacccggg 


accaagttta 


ctcatatata 


ctttagattg 


atttaaaact 


2280 


tcatttttaa 


tttaaaagga 


tctaggtgaa 


gatccttttt 


gataatctca 


tgaccaaaat 


2340 


cccttaacgg 


catgcaccat 


tccttgcggc 


ggcggtgctc 


aacggcctca 


acctactact 


2400 


gggctgcttc 


ctaatgcagg 


agtcgcataa 


gggagagcgt 


ctggcgaaag 


ggggatgtgc 


2460 


tgcaaggcga 


ttaagttggg 


taacgccagg 


gttttcccag 


tcacgacgtt 


gtaaaacgac 


2520 


ggccagtgcc 


aagcttaaaa 


aaaatcctta 


gctttcgcta 


aggatctgca 


gttataatct 


2580 


ctttctaatt 


ggctctaaaa 


tctttataag 


ttcttcagct 


acagcatttt 


ttaaatccat 


2640 


tggatgcaat 


tccttatttt 


taaataaact 


ctctaactcc 


tcatagctat 


taactgtcaa 


2700 


atctccacca 


aatttttctg 


gcctttttat 


ggttaaagga 


tattcaagga 


agtatttagc 


2760 


tatctccatt 


attggatttc 


cttcaacaac 


tccagctggg 


cagtatgctt 


tctttatctt 


2820 


agccctaatc 


tcttctggag 


agtcatcaac 


agctataaaa 


ttcccttttg 


aagaactcat 


. 2880 


ctttccttct 


ccatccaaac 


ccgttaagac 


agggttgtga 


atacaaacaa 


ccttttttgg 


2940 


taaaagctcc 


cttgctaaca 


tgtgtatttt 


tctctgctcc 


atccctccaa 


ctgcaacatc 


3000 


aacgcctaaa 


taatgaatat 


cattaacctg 


cattattgga 


tagataactt 


cagcaacctt 


3060 


tggattttca 


tcctctcttg 


ctataagttc 


catactcctt 


cttgctcttt 


ttaaggtagt 


3120 
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ttttaaagcc 


aatctataga 
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cattcagtgt ataatcctta tcaagctgga 


attcagcgtt 


3180 


acaagtatta 


cacaaagttt 


tttatgttga 


gaatattttt 


ttgatggggc 


gccacttatt 


3240 


tttgatcgtt 


cgctcaaaga 


agcggcgcca 


gggntgtttt 


tcttttcacc 


agtnagacgg 


3300 


gcaacagaac 


gccatgagcg 


gcctcatttc 


ttattctgag 


ttacaacagt 


ccgcaccgct 


3360 


gtccggtagc 


tccttccggt 


gggcgcgggg 


catgactatc 


gtcgccgcac 


ttatgactgt 


3420 


cttctttatc 


atgcaactcg 


taggacaggt 


gccggcagcg 


cccaacagtc 


ccccggccac 


3480 


ggggcctgcc 


accataccca 


cgccgaaaca 


agcgccctgc 


accattatgt 


tccggatctg 


3540 


catcgcagga 


tgctgctggc 


taccctgtgg 


aacacctaca 


tctgtattaa 


cgaagcgcta 


3600 


accgttttta 


tcaggctctg 


ggaggcagaa 


taaatgatca 


tatcgtcaat 


tattacctcc 


3660 


acggggagag 


cctgagcaaa 


ctggcctcag 


gcatttgaga 


agcacacggt 


cacactgctt 


3720 


ccggtagtca 


ataaaccggt 


aaaccagcaa 


tagacataag 


cggctattta 


acgaccctgc 


3780 


cctgaaccga 


cgaccgggtc 


gaatttgctt 


tcgaatttct 


gccattcatc 


cgcttattat 


3840 


cacttattca 


ggcgtagcac 


caggcgttta 


agggcaccaa 


taactgcctt 


aaaaaaatta 


3900. 


cgccccgccc 


tgccactcat 


cgcagtactg 


ttgtaattca 


ttaagcattc 


tgccgacatg 


3960 


gaagccatca 


cagacggcat 


gatgaacctg 


aatcgccagc 


ggcatcagca 


ccttgtcgcc 


4020 


ttgcgtataa 


tatttgccca 


tggtgaaaac 


gggggcgaag 


aagttgtcca 


tattggccac 


4080 


gtttaaatca 


aaactggtga 


aactcaccca 


gggattggct 


gagacgaaaa 


acatattctc 


4140 


aataaaccct 


ttagggaaat 


aggccaggtt 


ttcaccgtaa 


cacgccacat 


cttgcgaata 


4200 


tatgtgtaga 


aactgccgga 


aatcgtcgtg 


gtattcactc 


cagagcgatg 


aaaacgtttc 


4260 


agtttgctca 


tggaaaacgg 


tgtaacaagg 


gtgaacacta 


tcccatatca 


ccagctcacc 


4320 


gtctttcatt 


gccatacg 










4338 


<210> 21 
<211> 2271 
<212> DNA 
<213> artificial 












<220> 

<223> plasmid pKQ 












<400> 21 

atggatccga gctcgagatc 


tgcagctggt 


accatatggg 


aattcgaagc 


ttgggcccga 


60 


acaaaaactc 


atctcagaag 


aggatctgaa 


tagcgccgtc 


gaccatcatc 


atcatcatca 


120 


ttgagtttaa acggtctcca 


gcttggctgt 


tttggcggat 


gagagaagat 


tttcagcctg 


180 


atacagatta aatcagaacg 


cagaagcggt 


ctgataaaac 


agaatttgcc 


tggcggcagt 


240 • 


agcgcggtgg 


tcccacctga 


ccccatgccg 


aactcagaag 


tgaaacgccg 




300 


ggtagtgtgg ggtctcccca 


tgcgagagta 


gggaactgcc 


aggcatcaaa 


taaaacgaaa 


360 


ggctcagtcg aaagactggg 


cctttcgttt 


tatctgttgt 


ttgtcggtga 


acgatatctg 


420 


cttttcttcg 


cgaattaatt 


ccgcttcgca 


acatgtgagc aaaaggccag 
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caaaaggcca 


480 
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ggaaccgtaa 


aaaggccgcg 


ttgctggcgt 


ttttccatag 


gctccgcccc 


cctgacgagc 


540 


atcacaaaaa 


tcgacgctca 


agtcagaggt 


ggcgaaaccc 


gacaggacta 


taaagatacc 


600 


aggcgtttcc 


ccctggaagc 


tccctcgtgc 


gctctcctgt 


tccgaccctg 


ccgcttaccg 


660 


gatacctgtc 


cgcctttctc 


ccttcgggaa 


gcgtggcgct 


ttctcatagc 


tcacgctgta 


720 


ggtatctcag 


ttcggtgtag 


gtcgttcgct 


ccaagctggg 


ctgtgtgcac 


gaaccccccg 


780 


ttcagcccga 


ccgctgcgcc 


ttatccggta 


actatcgtct 


tgagtccaac 


ccggtaagac 


840 


acgacttatc 


gccactggca 


gcagccactg 


gtaacaggat 


tagcagagcg 


aggtatgtag 


900 


gcggtgctac 


agagttcttg 


aagtggtggc 


ctaactacgg 


ctacactaga 


aggacagtat 


960 


ttggtatctg 


cgctctgctg 


aagccagtta 


ccttcggaaa 


aagagttggt 


agctcttgat 


1020 


ccggcaaaca 


aaccaccgct 


ggtagcggtg 


gtttttttgt 


ttgcaagcag 


cagattacgc 


1080 


gcagaaaaaa 


aggatctcaa 


gaagatcctt 


tgatcttttc 


tacggggtct 


gacgctcagt 


1140 


ggaacgaaaa 


ctcacgttaa 


gggattttgg 


tcatgagttg 


tgtctcaaaa 


tctctgatgt 


1200 


tacattgcac 


aagataaaaa 


tatatcatca 


tgaacaataa 


aactgtctgc 


ttacataaac 


1260 


agtaatacaa 


ggggtgttat 


gagccatatt 


caacgggaaa 


cgtcttgctc 


gaggccgcga 


1320 


ttaaattcca 


acatggatgc 


tgatttatat 


gggtataaat 


gggctcgcga 


taatgtcggg 


1380 


caatcaggtg 


cgacaatcta 


tcgattgtat 


gggaagcccg 


atgcgccaga 


gttgtttctg 


1440 


aaacatggca 


aaggtagcgt 


tgccaatgat 


gttacagatg 


agatggtcag 


actaaactgg 


1500 


ctgacggaat 


ttatgcctct 


tccgaccatc 


aagcatttta 


tccgtactcc 


tgatgatgca 


1560 


tggttactca 


ccactgcgat 


ccccgggaaa 


acagcattcc 


aggtattaga 


agaatatcct 


i620 


gattcaggtg 


aaaatattgt 


tgatgcgctg 


gcagtgttcc 


tgcgccggtt 


gcattcgatt 


1680 


cctgtttgta 


attgtccttt 


taacagcgat 


cgcgtatttc 


gtctcgctca 


ggcgcaatca 


1740 


cgaatgaata 


acggtttggt 


tgatgcgagt 


gattttgatg 


acgagcgtaa 


tggctggcct 


1800 


gttgaacaag 


tctggaaaga 


aatgcataag 


cttttgccat 


tctcaccgga 


ttcagtcgtc 


1860 


actcatggtg 


atttctcact 


tgataacctt 


atttttgacg 


aggggaaatt 


aataggttgt 


1920 


attgatgttg 


gacgagtcgg 


aatcgcagac 


cgataccagg 


atcttgccat 


cctatggaac 


1980 


tgcctcggtg 


agttttctcc 


ttcattacag 


aaacggcttt 


ttcaaaaata 


tggtattgat 


2040 


aatcctgata 


tgaataaatt 


gcagtttcat 


ttgatgctcg 


atgagttttt 


ctaatcagaa 


2100 


ttggttaatt 


ggttgtaaca 


ctggcagagc 


attacgctga 


cttgacggga 


cggcggcttt 


2160 


gttgaataaa 


tcgaactttt 


gctgagttga 


aggatcctcg 


ggagttgtca 


gcctgtcccg 


2220 


cttataagat 


catacgccgt 


tatacgttgt 


ttacgctttg 


aggaattaac 


c 


2271 



<210> 22 

<211> 10 

<212> PRT 

<213> Escherichia coli 
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<400> 22 

Val val Leu Gin Arg Arg Asp Trp Glu Asn 
15 10 



<210> 23 

<211> 28 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 23 

ggtttccatg ggagagcaag ccacctac 



<210> 24 

<211> 29 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 24 

ggtttggaat tcagtcgtcg gcttcgtcg 



<210> 25 

<211> 32 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 25 

cgaaaccatg gaagagcaat accgcccgga ag 



<210> 26 

<211> 34 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 26 

ccaaagaatt cccgccaacg accagattga ggag 



<210> 27 

<211> 29 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 27 

cgaaaccatg gttatgattg actttaaag 



<210> 28 
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<211> 34 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 
<400> 28 

cgaaaggtac cttgtattca agataaatag ctgg 



<210> 29 

<211> 31 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 29 

gcgaaccatg ggcgatttca ggataattga g 



<210> 30 

<211> 30 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 30 

caattggtac cttaagcaac ataaatcgcg 



<210> 31 

<211> 35 

<212> DNA 

<213> artificial 
<220> 

<223> oligonucleotide primer 

<400> 31 

ggattatcat gaagcgacta aaggccgtgg aggag 



<210> 32 

<211> 32 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 

<400> 32 

cacttgaatt cttagcctcc tctcttctcc gc 



<210> 33 

<211> 29 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 
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<400> 33 

cgaatccatg gctgagctta acttcaagg 



<210> 34 

<211> 29 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 
<400> 34 

ggatggatat cactcgatga agatggcag 

<210> 35 

<211> 36 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 
<400> 35 

ggagacgtct ctcatggata ttgaaagaaa atggcg 

<210> 36 

<211> 35 

<212> DNA 

<213> artificial 

<220> 

<223> oligonucleotide primer 
<400> 36 

cgttacgtct cgaattggaa aagagctgtc tgagg 

<210> 37 
<211> 88 
<212> RNA 

<213> pyrococcus furiosus 
<400> 37 

gcgggggugc ccgagccugg ccaaaggggc cggacuuaag auccggugcc guagggcugc 
gcggguucga aucccgcccc ccgcacca 

<210> 38 
<211> 88 
<212> RNA 

<213> pyrococcus horikoshi 
<400> 38 

gcgggggugc ccgagccugg ccaaaggggc cggacuuaag auccggugcc guagggcugc 
gcggguucga aucccgcccc ccgcacca 



<210> 39 

<211> 87 

<212> RNA 

<213> Pyrococcus abyssi 
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<400> 39 

gcgggggugc ccgagccugg ccaaaggggc cggacuuaag auccggugcc guaggcugcg 
cggguucgaa ucccgccccc cgcacca 

<210> 40 
<211> 88 
<212> RNA 

<213> Aeuropyrum pernix 
<400> 40 

gcgggggugc ccgagccugg ccaaaggggu cgggcugagg acccgauggc guaggccugc 
guggguucaa aucccacccc ccgcacca 

<210> 41 
<211> 88 
<212> RNA 

<213> Aeuropyrum pernix 

<400> 41 

gcgggggugc ccgagccugg ccaaaggggu cgggcucagg acccgauggc guaggccugc 
guggguucaa aucccacccc ccgcaccai 

<210> 42 
<211> 88 
<212> RNA 

<213> Aeuropyrum pernix 
<400> 42 

gcgggggugc ccgagccugg ccaaaggggu cgggcuuagg acccgauggc guaggccugc 
guggguucaa aucccacccc ccgcacca 

<210> 43 
<211> 88 
<212> RNA 

<213> Aeuropyrum pernix 
<400> 43 

gcgggggugc ccgagccugg ccaaaggggg cgggcuuaag acccguuggc guaggccugc 
guggguucaa aucccacccc ccgcacca 

<210> 44 
<211> 88 
<212> RNA 

<213> Aeuropyrum pernix 
<400> 44 

gcgggggugc ccgagccagg gcgaaggggg cgggcucaag acccguuggc guaggccggc 
guggguucaa aucccacccc ccgcacca 

<210> 45 
<211> 87 
<212> RNA 

<213> Methanobacterium thermoautotrophicum 
<400> 45 
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gcgggggugc ccgagcuggc caaaggggac aggcuuagga ccuguuggcg uaggccuacc 



aggguucgaa ucccugcccc cgcacca 



60 
87 



<210> 46 
<211> 86 
<212> RNA 

<213> Archaeoglobus fulgidus 
<400> 46 

gcggggguug ccgagcggac aaaggcgcag gauugagggu ccugucccgu agggguucga 60 
ggguucgaau cccucccccc gcacca 86 

<210> 47 
<211> 86 
<212> RNA 

<213> Archaeoglobus fulgidus 
<400> 47 ' 

gcggggguug ccgagcggac aaaggcgcgg gauucagggu cccgucccgu agggguucga 60 
ggguucgaau cccucccccc gcacca 86 

<210> 48 
<211> 86 
<212> RNA 

<213> Archaeoglobus fulgidus 
<400> 48 

gcggggguug ccgagcggcc aaaggcgcug gauuuagggu ccagucccgu agggguucga 60 
ggguucgaau cccucccccc gcacca 86 

<210> 49 
<211> 86 
<212> RNA 

<213> Halobacterium sp. NRC-1 
<400> 49 

gcgagggugg ccgagcggcc aaaggcggcg ggcuuaagac ccgcucccgu agggguucgu 60 
ggguucgaau cccaccucuc gcacca 86 

<210> 50 
<211> 86 
<212> RNA 

<213> Methanobacterium thermoautotrophicum 

<400> 50 

gcaggggugc ccgagcggcc aaagggggag gacuuaagau ccucuggcgc aggccuucga 60 
ggguucgaau cccuuccccu gcacca .86 

<210> 51 
<211> 88 
<212> RNA 

<213> Methanococcus jannaschii 
<400> 51 

gcaggggucg ccaagccugg ccaaaggcgc ugggccuagg acccaguccc guagggguuc 60 
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caggguucaa aucccugccc cugcacca 



<210> 52 
<211> 88 
<212> RNA 

<213> Methanococcus jannaschii 
<400> 52 

gcaggggucg ccaagccugg ccaaaggcgc cggacuuaag auccgguccc guagggguuc 
ggggguucaa auccccuccc cugcacca 

<210> 53 
<211> 88 
<212> RNA 

<213> Pyrococcus abyssi 

<400> 53 

gcggggguug ccgagccugg ucaaaggcgg gggacucaag auccccuccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 

<210> 54 
<211> 88 
<212> RNA 

<213> Pyrococcus furiosus 
<400> 54 

gcggggguug ccgagccugg ucaaaggcgg gggacucaag auccccuccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 

<210> 55 
<211> 88 
<212> RNA 

<213> Pyrococcus horikoshi 
<400> 55 

gcggggguug ccgagccugg ucaaaggcgg gggacucaag auccccuccc guagggguuc 
cgggguucga auccccgccc ccgcacca 

<210> 56 
<211> 88 
<212> RNA 

<213> pyrococcus abyssi 
<400> 56 

gcggggguug ccgagccugg ucaaaggcgc gggauugagg gucccguccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 

<210> 57 
<211> 88 
<212> RNA 

<213> Pyrococcus furiosus 
<400> 57 

gcggggguug ccgagccugg ucaaaggcgc gggauugagg gucccguccc guagggguuc 
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cgggguucaa auccccgccc ccgcacca 



<210> 58 
<211> 88 
<212> RNA 

<213> Pyrococcus horikoshi 
<400> 58 

gcggggguug ccgagccugg ucaaaggcgc gggauugagg gucccguccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 



<210> 59 
<211> 88 
<212> RNA 

<213> pyrococcus abyssi 
<400> 59 

gcggggguug ccgagccugg ucaaaggcgc gggauucagg gucccguccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 



<210> 60 
<211> 88 
<212> RNA 

<213> Pyrococcus furiosus 
<400> 60 

gcggggguug ccgagccugg ucaaaggcgc gggauucagg gucccguccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 

<210> 61 
<211> 88 
<212> RNA 

<213> pyrococcus horikoshi 
<400> 61 

gcggggguug ccgagccugg ucaaaggcgc gggauucagg gucccguccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 

<210> 62 
<211> 88 
<212> RNA 

<213> Pyrococcus furiosus 
<400> 62 

gcggggguug ccgagccugg ucaaaggcgc gggauuuagg gucccguccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 

<210> 63 
<211> 88 
<212> RNA 

<213> Pyrococcus horikoshi 
<400> 63 

gcggggguug ccgagccugg ucaaaggcgc gggauuuagg gucccguccc guagggguuc 



cgggguucaa auccccgccc ccgcacca 
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<210> 64 
<211> 88 
<212> RNA 

<213> Pyrococcus abyssi 
<400> 64 

gcggggguug ccgagccugg ccaaaggcgc gggauuuagg gucccguccc guagggguuc 
cgggguucaa auccccgccc ccgcacca 

<210> 65 
<211> 88 
<212> RNA 

<213> Methanococcus jannaschii 
<400> 65 

gcgggggucg ccaagccagg ucaaaggcgc cagauugagg gucugguccc guagggguuc 
gcggguucaa aucccguccc ccgcacca 

<210> 66 
<211> 88 
<212> RNA 

<213> Halobacterium sp. NRC-1 
<400> 66 

gcgaggguag ccaagcucgg ccaacggcga cggacucaag auccguucuc guaggaguuc 
gaggguucga aucccuuccc ucgcacca 

<210> 67 
<211> 87 
<212> RNA 

<213> Archaeoglobus fulgidus 
<400> 67 

gcggggguug ccgagccagg aaaaggcgca gggcuuaaga cccugucccg aagggguccg 
cggguucgaa ucccgccccc cgcacca 

<210> 68 
<211> 87 
<212> RNA 

<213> Halobacterium sp. NRC-1 
<400> 68 

gcgcggguag ccaagccagg aaacggcgua gcgcuuagga cgcuaucccg uagggguccg 
ccgguucaaa uccggucccg cgcacca 

<210> 69 
<211> 88 
<212> RNA 

<213> Halobacterium sp. NRC-1 
<400> 69 

gcguggguag ccgagcuagg ucaaaggcgc agcguugagg gcgcuguccu guagagguuc 
gccgguucga auccgguccc acgcacca 
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<210> 70 
<211> 88 
<212> RNA 

<213> Halobacterium sp. NRC-1 
<400> 70 

gcagggauag ccaaguuugg ccaaaggcgc agcguucagg gcgcuguccc guagggguuc 
gcagguucaa auccugcucc cugcacca 



60 
88 



<210> 71 
<211> 86 
<212> RNA 

<213> Methanobacteri urn thermoautotrophicutn 
<400> 71 

gcaggggugg ucgagcgguc aaaggcgcua gguugagggc cuaguggggg agcccuucgc 
ggguucgaau cccguccccu gcacca 



60 
86 



<210> 72 



<211> 
<212> 



88 
RNA 



<213> Artificial 



<220> 

<223> consensus tRNA 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



misc_feature 
(31).. (31) 

N indicates no consensus at this position 



misc_feature 

(45) . . (45) , , ... 

N indicates no consensus at this position 



niisc_feature 
(77).. (77) 

N indicates no consensus at this position 



<400> 72 

gcggggguug ccgagccugg ccaaaggcgc nggacuuagg auccnguccc guagggguuc 60 
ggggguucaa auccccnccc ccgcacca 88 
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